Introducing the concept of financing ecology into the research of new material enterprises' R&D investment, and taking 203 Chinese listed companies of new material industry from 2010 to 2015 as the research objects, this paper explores the relationship between financing ecological environment, new material enterprises' financing ability and R&D investment. The study shows that: Financing ecological environment has significant influence on new material enterprises' R&D investment; Specifically, two sub dimensions of economics and finance have positive effects, while the sub dimension of system and honesty has negative effects; The promotion of financing capacity helps new material enterprises to increase R&D investment; Financing capability plays a positive intermediary role between financing ecological environment and R&D investment. Accordingly, new material enterprises should promote adaptive coevolution between financing ability, R&D funds allocation and financing ecology, and fully use the support of policy system.
Introduction
Since China's economy steps into the "new normal" phase, new material industry has become an important driving force for the optimization of industrial structure and sustainable economic development. In 2010, the State Council included new materials into strategic and emerging industries, and then put it in the key development areas of "China Made 2025". "13th Five-Year" is also committed to innovation and development of new materials. Besides the Ministry of industry and information, the NDRC, the Ministry of science and technology and other relevant ministries and commissions have also promulgated guidelines, all of which mentioned the urgency of new material R&D. Relying on the support of policies, China's new material enterprises grow rapidly, showing the trend of industrial agglomeration. The scale of new material industry increased from 650 billion yuan in 2010 to 1900 billion yuan in 2015. What cannot be ignored is that, the technical level of new materials is still in the initial stage of growth in China. A universal phenomenon in the field of new material enterprises is that overcapacity of low-end products and high-end products relying on imports, which is an urgency for enterprises to make changes to enhance their capability of technological innovation. R&D projects of new material enterprises have characteristics of large investment, long investment cycle, slow realization of income and strong uncertainty, making the continuous supply and efficient allocation of fund become important factors.
R&D projects of new material enterprises rely on sustained and solid financial support. What's more, the influence of external financing environment on the supply ability of R&D funds is obvious. Enterprises make financing activities for the needs of R&D investment, in which process they interact with the factors of financing ecological environment. This can help push forward the information transfer, resource allocation, capital flow, risk control and profit distribution between these factors and enterprises, which can form the financing value chain, and then the financing value network, and finally the unique financing ecology. The good financing ecological environment can enhance the effectiveness of R&D funds allocation, and stimulate independent innovation of enterprises. Based on the above analysis, hypothesis 1 has been proposed as follows:
H1: The improvement of financing ecological environment has positive effects on R&D investment of new material enterprises.
Enterprises' Financing Capacity and R&D Investment
Sustained and stable source of funds is the key point to new material enterprises' R&D investment. However, currently, R&D investment relies on the support of internal funds. And the sensitivity of investment cash flow is widespread. Once enterprises' operating performance decline, it will affect R&D investment intensity. Scholars have analyzed the impact on R&D investment from the perspective of financing constraints, financing structure, financing methods and so on. James et al. (2012) suggested that enterprises should flexibly use stock to improve their financing capacity of R&D activities. Liu (2014) studied the influence of industry type, financing channels and ownership forms on the financing constraints of R&D. Subash et al. (2015) examined the extent to which financing constraints affect the R&D investment of Indian manufacturing enterprises, which showed that newly established companies have higher cash flow sensitivity. Wang et al. (2016) studied the relationships among financing sources, R&D investment and enterprise risk. They found that the relationship between endogenous financing rate and R&D investment is significantly positive. Zheng et al. (2017) found that enterprises' financing capacity is positively related with R&D investment.
On account of the above, new material enterprises' R&D investment depends on the sufficient supply of funds, that is, the effective support of enterprise financing and allocation. And hypothesis 2 has been proposed as follows:
Financing Ecological Environment, Enterprises' Financing Capacity and R&D Investment
The financing ability of enterprises is closely related to the factors of financing ecological environment, such as economy, finance, legal system and honesty. Relying on the substantial economic foundation, enterprises can improve the quality of operation and consolidate the stability of capital flow. While the development of financial factor can reduce the asymmetry of market information and improve the efficiency of capital allocation, in which way enterprises can reduce their financing costs. And system and honesty can create an orderly social environment for rule of law and credit, and reduce the risk of investment and financing. Song et al. (2015) indicated that firms with political connections will face less financing constraints. Wei et al. (2012) found that the synergy between financial deepening and audit supervision will increase the market pricing of debt financing and improve the efficiency of capital allocation. Fernanda et al. (2015) considered that improving the financial system can enrich financing channels for enterprises. Ali et al. (2017) thought that policy is an important factor of financial intermediation costs, which ultimately can affect enterprises' external financing channels.
The improvement of the financing ecological environment will not only enhance the financing capacity of enterprises, but also stimulate the investment intentions of R&D. Zhai et al. (2013) mentioned that the development of financial intermediation and stock market can help enterprises to increase financing opportunities, disperse financing risks, and indirectly stimulate R&D investment. Hiroyuki et al. (2014) examined the impact of the R&D tax credits on corporate R&D spending, which indicats that the effect of tax credit is significantly larger for firms with relatively large outstanding debts. Dai (2015) found that the level of regional economic development determines the size of the local financing, and then affect the amount of enterprises' R&D funds. Yu et al. (2016) studied the R&D investment of China's renewable energy industry, and found that government subsidies are important sources of R&D funding, while ownership of enterprises plays a moderating role in the relationship between government subsidies and firm's R&D activities.
The above studies show that different regional financing ecological environment provides choices and constraints for financing behavior and R&D investment activities of new material enterprises. In order to adapt to the changes of these financing ecological factors, enterprises shall make corresponding management adjustments to optimize their financing structure. The financing ecological environment, new material enterprises' R&D behavior and financing ability, the three have complex internal relations, and carry on dynamic coupling, so the hypothesis 3 has been proposed as follows:
H3: Financing capability plays the intermediary role between financing ecological environment and R&D investment, and there is a conduction relationship between the three.
Study Design

Selection and Measurement of Variables
Financing Ecological Environment
As the survival space of enterprise financing, the elements of financing ecological environment are varied, involving regional economy, financial market, financial intermediary service, legal system, government administration, social honesty and so on, all of which coordinate and interact with each other. This paper selects the key environmental factors that play a leading role in financing ecology to measure the financing ecological environment (marked as E). The three major factors are economic development (marked as E1), financial development (marked as E2) and system and honesty (marked as E3). The following is the detailed description of the multi-level indicator system.
(1) Economic development Economic development can directly reflect the capital flow condition of the real economy. Economic decline can negatively affect the operation of enterprises, resulting in a decrease in profits, increasing the possibility of their failure to pay debts on time, blocking the funds financing, and eventually causing a series of negative impacts on investment and financing. Accordingly, economic development is the fundamental support of regional financing ecological environment, and its quality decides regional enterprises' financing level. This paper measures the level of regional economic development from three aspects, economic sophistication, economic structure and infrastructure, individually. Specifically, economic sophistication reflects the accumulation of economic development, which can balance the adverse effects of non-performing assets. And economic structure reflects the distribution of economic resources among industries. While the infrastructure situation reflects the basic conditions of economic operation, and its completeness affects the stability of the region. The description of indicators is shown in Table 1 below.
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The development of financial elements can promote the information symmetry of capital market, and increase the conversion rate of investment and capital liquidity, thus finally can expand the channels of enterprises' investment and financing, and reduce their transaction cost. Hence the level of financial development determines financing efficiency of regional enterprises. This paper judges the level of regional financial development from three aspects, financial efficiency, financial supervision and financial scale. To be specific, financial efficiency reflects the efficiency of the allocation of financial resources. Financial supervision reflects the government's efforts to regulate the financial market. The financial scale reflects the size of assets accumulated by various financial activities.
The selection of indicators in Table 1 are referred to the studies of Wang et al. (2011 ), Li (2014 , Huang (2015) and Zheng et al. (2015) . The Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) is used to measure the multi-level indicators of economic development and financial development. TOPSIS is a multi-criteria decision analysis method, which was firstly put forward by C. L. Hwang and K. Yoon, and applied to the evaluation of the limited projects of system engineering. The method determines the alternatives' order of the pros and cons by calculating the distance between the alternatives and the positive and negative ideal values.
The processing steps of TOPSIS are as follows:
Step 1: Create an evaluation matrix consisting of m alternatives and n criteria, with the intersection of each alternative and criteria given as , and set up the original data matrix ( ) × , = 1,2, … , ; = 1,2, … , .
Step 2: Normalize ( ) × to form the new matrix ( ) × .
The positive indicator processing method is = Step 3 , and get the weight of the criteria = ∑ =1 .
Step 4: Calculate the weighted normalized decision matrix:
Step 5: Determine the worst alternative and the best alternative. The j attribute value of the worst alternative is − = {min | = 1,2, … , }, while the j attribute value of the best alternative is + = {max | = 1,2, … , }.
Step 6: Calculate the distance from to the best and worst alternatives, which are
, respectively.
Step 7: Calculate the distance of each alternative to the worst condition:
The greater the value of , the better the project, which means the higher level of economic development and financial development in the region, and vice versa.
(3) System and honesty
Good system and honesty can guarantee the stability of financing ecology, and prevent credit fraud and debt evasion. However, the institutional environment in different regions is uneven, so whether the administrative management is standardized has been profoundly affecting the behavior of economic individuals. As the soft environment of financing ecology, honesty culture gradually forms credit norms in long-term economic activities. But it is difficult to find a set of criteria, which is accurate, objective and reasonable, to judge the situation of system and honesty.
"The evaluation of China's regional financial environment" is a research topic carried out by the Institute of finance of the Chinese Academy of Social Sciences since 2006. To date, the Institute has published four editions (2006-2007, 2008-2009, 2009-2010 and 2013-2014) , among which, the Institute carried out a full range of questionnaires about the system and integrity level through investigating the sample enterprises and regional financial institution's judicial, government integrity, claims maintenance, social credit and other aspects. The content of the books is rich, complete and persuasive.
Therefore, the data of system and honesty in 2010, 2013 and 2014 are referred from this research. And this paper combines the GM (1,1) model of the Grey System Theory to predict the absent data of system and honesty in 2011, 2012 and 2015 (see Table 2 below). 
Financing Capacity
Financing capability (marked as RZ) is measured from four dimensions: financing guarantee, financing structure, financing cost and financing risk. Concretely, cash holdings are the guarantee of debt repayment, and the more cash holdings, the easier it is for new material enterprises to obtain external financing. The financing structure reflects the composition of the enterprise's financing from different channels. The financing cost is the cost of external funds, mainly interest payments on short-term liabilities, long-term liabilities and dividends paid for business owners. Financing risk refers to the extent to which the enterprise's financing behavior affects the income. And financial leverage can well explain the impact of debt activities on the profit after tax, which is suitable to measure the financing risk, accordingly. The TOPSIS method is also used to measure the multi-level indicator of enterprises' financing capacity. The indicators of four dimensions are in the Table 3 below, which are referred to the theses of and Tan (2016) .
R&D Investment
R&D investment (marked as RD) comes from R&D expenses of enterprises, which indicates how much an enterprise is willing to spend from business income for technical research.
Controlled Variables
The R&D investment of new material enterprises is not only affected by the financing ecological environment and their financing capacity, but also affected by the scale, potential and stability of enterprises. Therefore, firm size (marked as Size), growth capability(marked as Growth) and ownership concentration (marked as Equity) are used as control variables. 
Test Hypothesis H3
In this paper, we used the three-step regression method of Wen and Ye (2014) to test the mediating effect.
Build model (4) and (5) 
Build model (6) and (7), with (2) 
Sample Selection
The initial sample is A-share market of Shanghai and Shenzhen in 2010-2015, through the following screening:
(1) selecting listed companies whose new material business income accounts for more than 50% of all business income, or whose new material business income and profits are the highest in all business income and profits and account for more than 30% of all business income and profits; (2) 
Empirical Results and Analysis
Unit Root Test
To prevent spurious regression, the stationarity test of data should be carried out first. The methods, LLC, IPS, ADF-Fisher and PP-Fisher have been used to do the unit root test. According to Table 4 , we have found that "E2", "Growth" and "Equity" accept the null hypothesis in some methods, namely the unit root exists. Therefore the original series is unstable. By first order differential processing, all sequences are stable, which are first-order stationary single integral sequences. 
Cointegration Test
To investigate whether there is a long-run equilibrium relationship between first-order stationary single sequences, we conduct cointegration tests (Kao test). Table 5 shows that the results have rejected the null hypothesis at a significant level of 5%, which means that there is a long-term stable relationship between new material enterprises' R&D investment, financing ecological environment, financing capacity and controlled variables. Therefore, We can use panel data for regression analysis. 
Regression Result Analysis
To select the most effective econometric model, we test the validity of the individual fixed effects model and the mixed effects model by F test, and test the validity of the fixed effects model and the random effects model by Hausman test. According to table 6, the random effects model is the most suitable model and adopted in this paper. The empirical result of model (1) in Table 7 shows that, financing ecological environment has a significant positive correlation with R&D investment, which means the overall improvement of financing ecological environment will promote R&D investment of new material enterprises. In other words, the hypothesis H1 has been verified. However, in the model (2), the regression coefficient of system and honesty is negative at 5% confidence levels. The reason might be that the standardized administration and law enforcement will strictly verify enterprises' R&D projects, which may slow down the speed of R&D subsidy funds. What's more, the standardization of system and honesty may also lead to the increasing cost of credit maintenance, and further discourage their enthusiasm of R&D investment. Furukawa (2010) pointed out that the relationship of intellectual property protection in the institutional environment and the technological innovation shows a nonlinear relation of "inverted U". And the continuous perfection of the intellectual property protection system will suppress the initiative of technological innovation. Referring to this point of view, in the short term, China's institutional environment has played a negative role in enterprise R&D investment. After a certain point, it will have a positive effect. The regression coefficients of economic development and financial development are respectively positive at 1% and 5% confidence levels. It shows that the positive impact of economic development and financial development on R&D investment of new material enterprises is far greater than the negative impact of system and honesty, which is the reason why the impact of financing ecological environment on R&D investment is positive in the model (1).
Enterprises' Financing Capacity and R&D Investment
The test of model (3) shows that, the financing capacity of new material enterprises has a significant positive correlation with R&D investment, which indicates that the raise of financing capacity can motivate the enthusiasm of R&D investment. Therefore, the hypothesis H2 has been verified.
Financing Ecological Environment, Enterprises' Financing Capacity and R&D Investment
The test of mediating effect takes three regressions. The first step is to study the relationship between ijef.ccsenet.org
International Journal of Economics and Finance Vol. 9, No. 11; 2017 independent variable and dependent variable by testing whether the regression coefficient of independent variable is significant in model (1) and (2). The second step is to study the relationship between independent variable and mediating variable by testing whether the regression coefficient of independent variable is significant in model (4) and (6). The third step is to study the relationship between the three, independent variables, mediating variables and dependent variables, by testing whether the regression coefficients of independent variable and mediating variable are significant in model (5) and (7). If the three steps all pass the significance test, the mediating effect does exist.
The first step has been done in the previous context (see 4.3.1) , and the regression coefficients of independent variables are significant. The result of the second step shows that the regression coefficient of financing ecological environment is positive at 1% confidence levels in the model (4), and the regression coefficients of economic development and financial development are positive at 5% confidence levels in the model (6). Distinctively, the regression coefficient of system and honesty is negative at 10% confidence levels in the model (6), which shows that the perfection of judicial system and the strict management of government regulate the financing channels, and block enterprises' illegal financing channels. Though system and honesty have a negative influence on R&D investment in the short term, but it will be positive with the development of institutional level in the long run. Liao and Chen (2011) also noted in their research that the negative impact of government regulation and intervention is bigger than the positive effect of government services, since China is in the period of economic transition. Therefore, compared with the market leading resource allocation, enterprises will have less space and channels to obtain funds, which will negatively affect the enterprise's R&D investment. The third step has been done and indicates that the regression coefficients of financing ecological environment and financing capacity are positive at 1% confidence levels in the model (5), and the positive significance of economic development and financial development are greater than the negative significance of system and honesty in model (7). In summary, the results of the tests show that the hypothesis H3 has been verified. In other words, financing capacity does play an intermediary role in financing ecological environment and R&D investment.
In addition, referring to the research of Wen Z. L. (2014), the total effect of financing ecological environment on R&D investment of new material enterprises is 0.0137 by the testing result of model (1), and the mediating effect of financing capacity is 0.0032 (0.0653×0.0492), the direct effect is 0.0105, which means the intermediary effect of the financing capacity is 23.42 (0.0032/0.0137) percentage of the total effect, and 30.58 (0.0032/0.0105) percentage of the direct effect. 
Conclusions and Recommendations
Conclusions
On one side, financing ecological environment has a significant impact on R&D investment of new material enterprises, in which sub dimensions economic development and financial development play a positive role, while system and integrity play a negative role. The improvement of financing capacity can promote R&D investment. The financing ecological environment promotes new material enterprises' R&D investment activities through the transmission of financing capability. In other words, there are different interaction and influence effects between financing ecological environment, new material enterprises' financing capability and R&D investment. As can be seen from the model (2), (6) and (7), the sub dimension of economic development has the greatest impact on the financing capacity and R&D investment, indicating that regional economic development is an important prerequisite for improving financing ecological environment and promoting enterprises' R&D investment.
On the other side, financing ecological environment has two significant effects on promoting R&D investment activities of new material enterprises. First is the direct effect. The improvement of financing ecological environment can promote new material enterprises' R&D investment. Second is the indirect effect. Financing ecological environment can promote R&D investment activities through enhancing financing capacity, among which, the intermediary effect of financing capacity accounts for 23.42% of the total effect and accounts for 30.58% of the direct effect. In other words, improving the financing ecological environment of new materials enterprises can strengthen their financing capacity, thus raising more external funds to support R&D investment.
Recommendations
Combining the idea of coevolution of ecosystem, new material enterprises should make full use of regional economic development and resource abundance differences to conduct management, and thoroughly consider the influence of regional financing ecology constraints on the fund allocation. Based on the scientific analysis of ecological integration of new material enterprises' financing capacity, fund supply and demand and the efficiency of fund allocation, China's government should give full play to the synergy of economic, financial, fiscal and industrial policies to promote the development of new material industry, and help promote the resource integration among regional financial institutions, intermediary organizations and new material enterprises to develop new material technologies with regional characteristics, such as rare earth materials in Inner Mongolia and nonferrous metals in Guangxi. Besides, the government should pay attention to optimizing social economy and financing ecological environment, encouraging financial products and services, establishing and standardizing the multi-level capital market system, and properly guiding the flow of capital to high-tech innovation areas. What's more, government departments need to improve work efficiency, enhance credibility, and perfect the credit information system to enhance social credit transparency and support intermediary services such as accounting, auditing, legal services and asset evaluation, etc.
What's more, China's new material enterprises should continually promote adaptive coordination of R&D fund allocation and financing ecology. Relying on the advantages of regional resources and industrial alliances, new material enterprises should cooperate with universities and scientific research institutions to improve R&D conversion rate, which can lower the financing threshold and attract more investment opportunities. Most important of all, the urgency for new material enterprises is to quickly adapt and integrate into the complex financing ecological environment, and take full use of stock market, trusts, credit guarantees and other forms of financing to expand financing options. By these ways, China's new material enterprises can get out of the predicament of relying on internal funds and bank credit, enhance R&D capital allocative efficiency, and create high-quality capital power engine.
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